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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment See 37 CFR 1 .704(b). 

Status 
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2a)n This action is FINAL. 2b)|3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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Application/Control Number: 10/688,591 
Art Unit: 1756 

Detailed Action 

In response to the Remarks of 9/6/05 the examiner withdraws the prior office action 
rejections and includes new rejections here. 

Claims 1*11 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for faiUng to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The claims as written are unclear. 

The preamble recites -a phase edge phase shift mask enforcing a width of a field 
gate image- and further comprising: a phase shift mask comprises a pluraHty of shifters. 

The use of the language of a mask "enforcing a width" is unclear. Also the phrase "a 
phase shift mask comprising a phase shift mask" is unclear or redundant. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action- 
A person shall be entitled to a patent unless - 

(e) the invention was described in (l) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the apphcant for patent or (2) a patent 
granted on an apphcation for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international apphcation fQed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an apphcation filed in the United States 
only if the international apphcation designated the United States and was published under Article 
21(2) of such treaty in the English language. 

Claims 1-11 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by Cho 
et al. (6,593,038) or Lukanc et al. (6,749,971) or Park et al. (US 20040043305). 

Cho et al. teach (see claims) a set of masks for generating trim to be used in 
conjunction with phase shifters during an optical Hthography process for manufacturing an 
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integrated circuit, comprising: a first mask; a phase shifter within the first mask that 
produces a region of destructive light interference on a photoresist layer; wherein the 
phase shifter in the first mask is used to expose a first polysilicon line in a gate region of a 
first transistor in the integrated circuit; wherein dimensions of the phase shifter satisfy 
design rules; a second mask; trim within the second mask to be used in conjunction with 
the first mask; wherein the trim in the second mask is used to protect the first polysihcon 
line from exposure during use of the second mask; wherein the trim is derived fi'om the 
previously-defined dimensions of the phase shifter while ensuring that the design rules are 
satisfied; and a sepond polysilicon feature defined within the second mask and in close 
proximity to a portion of the trim located on one side of the first polysihcon Une, such that if 
the portion of the trim were of a default size a design rule violation would occur between 
the portion of the trim and the second polysilicon feature; wherein the portion of the trim is 
derived to be less that the defaxilt size so that the design rule violation. 

Cho et al. also teach as can be seen in FIG. lA, when two phase shifters are located 
in close proximity to each other, conflicts can arise. In FIG. lA, a first phase shifter 
comprising a zero-degree phase region 102 and a 180-degree phase region 104 is used to 
produce a small hne width in a gate region 103 of polysilicon line 101. Similarly, a second 
phase shifter comprising a zero-degree phase region 114 and a 180-degree phase region 112 
is used to produce a small line width in a gate region 113 of polysihcon Une 111. 

Lukanc et al. teach (see claims) a method of designing a phase shifting mask, the 
method comprising: (a) identifying edges of a first phase region of a phase shifting mask, 
the first phase region being located proximate a critical region and the identified edges not 
being edges of the first phase region adjacent to the critical region; (b) expanding the 
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identified edges outwardly and inwardly to define a narrow line along the edges of the first 
phase region; and (c) forming chrome in the narrow line to form a chrome boundary along 
the edges of the first phase region. 

And wherein the narrow line has a width of a minimum gate width dimension. 

And further comprising: (a) assigning phase polarities to the first phase region; (b) 
defining edges of the fixst phase region; (c) establishing a boundary around the defined 
edges; and (d) assigning area outside of the estabUshed boundary to have phase zero. 

And further comprising generating a trim mask to remove undesired patterns 
between the first phase region and the second phase region. 

And further comprising generating a trim mask to remove undesired patterns 
between regions of first and second phases. 

Park et al. teach a set of masks for manufacturing a highly-integrated circuit device 
comprising: an alternating phase shifting mask (APSM) comprising; first and^secqnd p^ 
shiMng areas defining aii access interconnectib the first and second phase shifting 
areas having different phases and being disposed adjacent to each other to generate 
destructive light interference; and afirst opaque pattern formed on a first transparent 
substrate to define the first and second phase shifting areas; and a halftone phase shifting 
trinx mask (HPSTM^ comprising- a second opsug^e pattern formed on a second transparent^ 
substrate to prevent the access interconnection line from being erased; and a halftone 
pattern that defines a pass interconnection Hne connected to the access interconnection 
line. 

And wherein the second opaque pattern corresponding to the first and second phase 
shifting areas includes^ a main block pattern disposed between the first and second phase 
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shifting areas, the main block pattern having a plurality of edges, the edges being 
separated from corresponding edges of the first and second phase shifting areas by a 
misalignment margin required when double exposing the APSM and the HPSTM; and a 
sub-block pattern that extends from the main block pattern corresponding to the access 
interconnection line and prevents the access interconnection line from being erased 

And wherein the access interconnection line forms an access gate of an active device, 
and a hne width of the main block pattern is greater than a line width of an active area of 
the active device. 

And wherein the sub-block pattern extends from ends of the main block pattern, and 
further extends outwardly from the edges of the first and second phase shifting areas by no 
more than the wavelength of an exposure source used for the set of masks. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this OflELce action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was made. 

Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho et 
al. (6,593,038) or Lukanc et al. (6,749,971) or Park et al. (US 20040043305) in view of Cote 
etal. (6,787,271). 

The claimed invention is directed to a phase edge phase shift mask and a method of 
fabricating a phase edge phase shift mask, the mask controlling a width of a field gate 
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image, comprising: a phase shift mask which comprises a plurality of shifters and an 
opaque region for defining the shifters; and a trim mask which comprises first, second, and 
third trim patterns overlapped with the phase shift mask, wherein the first trim pattern 
corresponds to an opaque region between the shifters, the second trim pattern is connected 
to the first trim pattern and is separated from at least one shifter having a predetermined 
width, and the third trim pattern is in contact with selected sides of the first and the second 
trim patterns. 

And wherein the third trim pattern contacts the first and the second trim patterns 
to prevent the formation of a notch structure. 

And wherein a region separated by a predetermined width between the shifters and 
the first and the second trim patterns is protected by the third trim pattern, wherein a 
dummy pattern is attached to the second trim pattern along a side opposite to the selected 
sides of the second trim pattern in cpntact with the first and third trim patterns. 

The applicant states that if a width of the notch structure is out of specification as 
compared to the tolerances as defined by a design rule at the check point (IP), an inspection 
process detects the notch structure as a defect. If hght is transmitted through the portion 
of the notch structure that overlaps the photoresist of the trim mask (35) during a photo 
exposure process, an unwanted field gate image (not shown) is formed by sensitizing the 
photoresist (29) on the semiconductor substrate (25) of FIG. lb. 

[0020] The rough image (41-1) is formed when Hght passes through the notch 
structure on the trim mask (35) of FIG. Ic during an exposure process. Thus, the rough 
image (41-1) can be transferred to a gate having a very narrow width causing an increase in 
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the resistance and drops in the current driving capability in a gate. In other words, the 
performance of the gate on the semiconductor device deteriorates. 

The teachings of Cho et al. or Lukanc et al. or Park et al. differ from those of the 
appUcant in that the appUcant teaches the use of a the third trim pattern in contact with 
selected sides of first and second trim patterns in order to prevent the formation of a notch 
structure. 

Cote et al. teach a method for defining a full phase layout for defining a layer of 
material in an integrated circuit. The method can be used to define, arrange, and refine 
phase shifters to substantially define the layer using phase shifting. Through the process, 
computer readable definitions of an alternating aperture, dark field phase shift mask and of 
a complimentary mask are generated. 

Masks can be made fi:om the definitions and then used to fabricate a layer of 
material in an integrated circxut. The separations between phase shifters, or cuts, are 
designed for easy mask manufacturability while also maximizing the amount of each 
feature defined by the phase shifting mask. Cost functions are used to describe the relative 
quality of phase assignments and to select higher quality phase assignments and reduce 
phase conflicts. 

Cote et al. also teach (see col. 8, lines 35-45) ■ 

FIG. 9 illustrates a similar configuration to that found in FIG, 7 however here, the 
two original shifters, the shifter 920 and the shifter 910 adjacent to the feature 720 and the 
feature 900, respectively, are abutting one another leaving notches, the notch 930 and the 
notch 932. Some embodiments of the invention merge the shifters and fill such notches, as 
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shown by the dashed lines. The width of the filled notch corresponds to the length over 
which the two shifters are less than, or equal to, d.sub.4 apart in some embodiments. 

It would have been obvious to one having ordinary skill in the art to take the 
teachings of Cho et al. or Lukanc et aL or Park et al. and combine them with the teachings 
of Cote et al. in order to make the claimed invention because it is known in the art to use 
trim masks to decrease the width of gates and to control the transfer of a pattern during 
exposure by blocking regions such as the notch area that would be considered undesirable. 

Apphcant*s arguments with respect to claiml-11 have been considered but are moot 
in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earUer communications from the 
Examiner should be directed to Stephen Rosasco whose telephone number is (571) 272- 
1389. The Examiner can normally be reached Monday-Friday, from 8^00 AM to 4:30 PM. 
The Examiner's supervisor, Mark Huff, can be reached on (571) 272-1385. The fax phone 
number for the organization where this apphcation or proceeding is assigned is (703) 872- 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
appUcations may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see httpV/pair-direct.usp to.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toU-free). 



Conclusion 



9306. 




S. Rosasco 
Primary Examiner 
Art Unit 1756 
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